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7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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Detailed Action 

This is an RCE filed, which included an IDS. The examiner indicates allowability 
of claims 12-26, and includes rejections of the remaining claims. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 1, 2, 4 and 27 are rejected under 35 U.S.C. 102(b) as being anticipated 
by (EP 0395425) or Cui, Z et al. (reference cited on 1449). 

The claimed invention is directed to a rim phase shifting mask and methods of 
making. The applicant states that a pattern which is frequently desired to be imparted 
to photoresist is a circle, and it can be padicularly desired to form circles having 
diameters on the order of microns, and even more desired to form circles having 
diameters on the order of sub-microns. The circle can have numerous applications in 
forming semiconductor circuitry, such as, for example, applications in forming cylindrical 
openings. Difficulties exist in fabricating reticles, which can pattern circles having 
diameters on the order of microns and sub-microns. Typically, ovals are patterned 
instead of the desired circles, which can cause more semiconductor real estate to be 
consumed than would be utilized if circles could be generated. And that it would be 
desirable to develop radiation patterning tools which could pattern circular shapes at the 
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micron and sub-micron level, or at least generate more substantially circular shapes 
than are produced by present methods. Other shapes, besides circular shapes, can be 
desired in various semiconductor processes. It is generally desired to accurately print 
the desired shapes, but such is frequently difficult. If a shape is not accurately printed, it 
can overlap in regions where it is not desired, and ultimately lead to circuit shorts, or 
other undesired problems. It is therefore desired to develop photolithographic methods 
and devices which can be utilized to accurately print desired shapes. 

The applicant also states that alternating phase shift can give a well-defined 
contact in the small pitch (dense) direction. Rim shifters are added in the larger pitch 
direction to force the circular form of the contact openings. And that in the claimed 
invention a radiation patterning tool can be formed and utilized without an attenuated 
phase shift mask, but instead with only rim shifters provided in addition to the feature 
patterns otherwise present on the radiation patterning tool. 

The feature patterns include a first type, which imparts a first rotation to the 
phase, and a second type with imparts a second rotation to the phase. The second 
rotation is from about 170 to about 190 degrees relative to the first rotation. The two 
types of feature patterns alternate with one another along rows of the array. A plurality 
of first rims are provided and configured to impart the first rotation to the phase of 
wavelength of light. The first rims are along edges of the second type of feature 
patterns. Also, a plurality of second rims are provided along edges of the first type of 
feature patterns. The second rims are configured to impart the second rotation. 
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EP 0395425 (see the search report) teach the claimed invention. The claims 1, 
2, 4 and 27 do not explicitly describe a rim phase shifting mask. The claims can be 
interpreted as reading on the reference as disclosed in the cited sections. 

Cui, Z et al. teach a partial rim phase shift mask. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-1 1 and 27-96 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over (EP 0395425) or Cui, Z et al. (reference cited on 1449). 

The claimed invention and the cited art are included here as described above. 

The teachings of the cited art differ from those of the applicant in that the 
applicant teaches the use of multiple patterns and the use of techniques commonly 
used in the mask, such as doping, to make the rim phase shift masks. However, the 
formation of multiple patterns and the use of standard techniques to form rim phase 
shifting masks would be considered obvious from the prior art. 

Therfore, the examiner maintains that it would have been obvious to one having ordinary 
skill in the art to take the teachings of the cited prior art and combine them with the standard 
techniques known to be used in the mask art in order to make the claimed invention because 
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there is usually a need for more complex patterns on the higher integrated masks which would 

require the use of multiple patterns and production techniques. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Rosasco whose telephone number is 571-272- 
1 389. The examiner can normally be reached on M-F from 9 to 5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff, can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

For general Information call (571-272-1700). 
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Primary Examiner 
Art Unit 1756 
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3/2/04 



